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(54) MAGNETORESISTIVE EFFECT TYPE HEAD AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 

magnetoresistive effect type head, in which a narrow jj h m * m m 

track and a narrow gap can be attained and which has 
excellent characteristics. 

SOLUTION: A lower gap film is divided into a first lower 
gap Film 2 in a magnetic-sensing section region and 
second lower gap films 3 in regions on the outside of the 
magnetic sensing section, a projecting-shaped upper flat 
surface is formed in the magnetic-sensing section region 
in a lower shield film 1 and the second lower gap films 3 
and electrodes are arranged at the end sections of the 
first lower gap film 2 disposed on the upper flat surface. 
A second upper gap film 23 is arranged onto a 
magnetoresistive effect film 5 and first upper gap films 
22 in the first upper gap films 22 disposed at the end 
sections of the magnetoresistive effect film 5. 
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1 

[ttifflMeofKH] 

fH4VRoiHMj:Me«tEeomR^ttRI---T-«>0. MET 

2 ] mTETStf^ 7"R(DMtiS««0« 1 
2Tffi*-lr s>XR/?& t2, *FET»v'-A' KROflgtt 
h + t 1> t 2 rt>o t 1^ t 2 

ft SB****-* w *-*•» 1 E*ctf>«5C 

3 ] mrETgtf*^ 5/ ^Rtti8iKfiPffl«^» 1 
TS=^t y t'IR t «K«^Si« w» 2 TS^ t y^Rfc 
**U miB*lTtt=¥^-/^RORi|Hj«i:«HE*2T 

««8ia*R<oiBifi|IWWRfc*i-6c: £ £*MS£1-SHI 
K. 

«:««we*^aE*-rs*««tta*Rt, /vu^n* 

if >S XSr«iih-r5SIHaa«}fifilia*RI-«#Sr5IS0 

tra«icaajggt»*R«:Kaft5jjw->-/u K-r*±tt-> 

it^Ii, t L < fii§ETgli'>-/P Kit Sg i Tfll^ 



(2) 4$$)¥ 1 1 - 2 3 2 6 1 6 

2 

E*«»tt»*R^fifi)«iaiRSr*R-*-5ia4:, Ctu 

t L < WtWEBfflfBffliRimETtt^-^ KRRtMB 1 
R*-*XS, t>L<f*»2T«***:/R2ltfh7:y* 

*Sr**-r5fa«^rtR«$c,ic«rE««±ii«rE«B: 

SJ»R*fiJcR*-5ia£. iHiEy7h^7/^-y^ 

£*4*»£*-5re««W»* 

[»*3«6 ] *««tt»*R*K«»Kv'--/u K*"6 
T»S/-/UKRi:, mftWiteaR^ftW^^ 

XSrffl3ih-r5«tEfi£ft««iS»*R^K*S:5liD 
t58EB«iJRt % ^E^^«£fei^R*c{f^amSS 

tra*J-fl»««gt«!i*R*iK«vWiw^~/i- Ki-S±«-> 
-A* KRfc&W *"* K*«tta*ffi^y Kfc*5^T. 
iiSi^^t ^^Rtt«««feta*R<7)«Sffl^fi2faLT 

U WE*l±«^^r y^R©BMiWEaJfe««tt:3»* 

WS&fcffiBLfcSB 1 ±^^-r :/:^Ri:*««0iS»*Rfc 
m l ±95*-* y^R±Jcg2EU^»2_LSB¥-r y^it 
**TU MiEl 1 ±9i^ t ^ ^^fllMfijc t Mi 2 ± 

[ffl#*K8] (K««»iS!i*RS:1K«6«j^v— /i- Ki"-5 

■refiSEW^Rt, WEfii«ffifeia«R^f9-g-ttui®iK 

a«W=^ir ^X*»6±95^^ s/XRt. ±as«>-/u K 
tra«lcK«ffi»ia*R«:iK5dWfcc/-/u Ki-6±»*> 

fl»ElK^lgeiSa*R«:«Ri--5iat. C^H:y7h 



3 

t *>m l ±8**-* s/^KSr/aUBrsiSfc, ffiffiy^h 
■^^^ X«r»jhi-6«lrEaS«C«g|[3»*IB^K#*:5IJlP 

t^MMl^ fifffE«««gi:a*iifiJ-ff 

< tefg2TS5^-v s/^IKi:«rSE<KEH»l«i: h7^B 

i o ] ra««fct#i*R stommzLWffcm^L 

«>J«UR 6 £ . ttXJ&ftgMIR 5 RtflgEMfflR 6 
WKW^MHJgLfciffi^ jy^B7Stf±»->-/u KR 
8 fc «fc 19 «KfaSfetS&*R5&t/IKES>J»R6eoffll 

%mizmmxw-¥fx*&xmm± *> % < &m i*tz9$m& 

«^+y^R2^ JBlT«S*iry7 p R2(cffl«UTjR 
1 Ttt^ir y /B2J:D fe*«djBi^6«ft«tt3»*R 5 
ffi 1 Tffi^ t 3/ 7^)8 2 ifr LT&t^lKESISI 6 
Rttt8*ffifctSb*R5 tT»'>-^KIIl (DffllzMlkffi 

m^tcmm4Rxfm2T^ j r ? thr 3 

SKail^v Kt-feot, jBlT»*ty7 p K2w* 
W2 ta«ffiKa*R5<o«»»R«cA^^jj;i--6«w 
5^> IB2T»^Yy7 p R3 0BBRW3i:«lrlB«EIW«l 

[0001] 

[0 0 0 2] 



(3) 4#Sf3¥ 1 1 -2 3 2 6 1 6 

4 

JO tlXb^Zo 

[0 0 0 3 ] ««»RSb*a^s/ K£ LT»*tt«»» 
Jn^jJP: (AMR : Anisotropic Magnetoresisti ve) ^rfij 

OT¥4 - 3 5 8 3 1 0 ^4*«(Cttg* 
fi&^J&Jn#J;^: (GMR : Giant Magnetoresisti ve) £r^l] 

[0004] ^wxt-y^/uy^i/ra, flSftSlTija* 

tf=R£ x m 1 *5j:tJt|B2»fi«4R<OP B 1^1¥AS^fe*« 
f£«W£R2:, JB2 3ftfl«4Ro«^ffi]S:S^-r'5fc«) 
<30R5fi«ttRt U< *i7lc^«^R^P,»^SttT^5. 

5 - 3 4 7 0 1 3 -^Sftlcfi-r^. T/i^* VOX t"^< 
[0 0 0 5] KEftttmtl-ttSai*^sx K<0iM&«ft# 

3?"C*>5 0 WtLt, 4#&S¥3 - 1 2 5 3 1 1 

^<a#ttfi y ^ h*-:^** — t Lti 

i\ ««sma*R^H*«5>Sr>r^^5 y ^^-ew 

9*t LXtfK«O^.Jc««tttriSft*R«:aiU. #J 9 
[0 0 0 6] - 1 8 2 1 5 1 *^«^ttT»-> 

5o #^¥8 - 1 8 5 6 1 

w»t-c-t<o±^«*«tt»*R*«*r-6t>o-c, 

[0 0 0 7 ] OT?9 - 7 1 2 2 ^il:iiL-y^ 

>-§&ffi<nmm%z* y "f-^y'ijk y 7ht7t5t^t\ 

50 P^¥9 - 1 0 6 5 1 3^'£miZ&m-te£t$m-1&B® 



5 

[0 0 0 8] 

[38W##*L«fc 5 i1-5R«] S^ty^Mfth? 

[ooo9] fB«*ri»cj3ir^r. Fi]iiiTS^t^/i 

friz, TU*+v7 r lz?*-is&*ZxmiE1&Ttf±C 

[0 0 10] T«*ir S****.*^ 

1 2 5 3 1 1 ^-'AmzfoZ X 0 \ZTZs?—* y V Z^-f 

[0011] !J7 h *7<D*IW&£i£;1-Z><Dte s V ~7 h 

t7/^-yory^ h 5 JKcort** 
Xfthti&'<*-i'J&ftt±&mx-?— 

[0012] y^BBKriticis^-ctt, y^u: 

3 i i ^m^^x^m^»mibMkm^mmti»t:-( 
y ^trttxmyfck LfciSfcTSB** s^Bic*' 

ff^ufc^fr, y7ht7/^-»gtt(ortii!j^-ciffi 

(00 14]^^8-1856 1 ^mz^^X^m. 



(4) ^¥ 11- 2 3 2 6 1 6 

6 

5-182151 ^'£m&mt&$titzm&kT&* J r y 
[0015] M¥9- 7122 *jr'£%llZ.n\sZ?* K s< 

jo *-is$:ttrtrzi£i£m*M!8.i,xi^z>fiK m&m&Lti 
m^ui?* b'tf-^mffifrmzx^xm&Lxj&vz* 

9o ffi¥9- 1 0 6 5 1 3#^«(JlttJBl*3j:05*2 

p6t)^T*$)6^\ m^mKm^^y^^ifx^tzk #k 

^ [0016] J£Jt_h % _bi$L*:J; 5 d&^-r ^ftlzfci* 

x±&&tfT&i'—'i'b*m<nmiE&m.(%i,, ^h7>^ 
[0017] KUi*^twfli^««casiaa*iBo« 

[0018] «0^^s^fi, ^^l:*5V^tt± 
^RX/T^iy-^ KPfl^I*JE4:««U ft h 7 Sic 
*5i>r tftga< ««*r*j«U ££l-$«i£*JB^ <*«= 

[0019] 

l»MSr#*i-5*:«><a3M8:] ft^-V;y:7\ ^h77 
[0 0 2 0] K«»tta*IB*a«W^->-yuK-t"6T 

>y >f Xt»jhi-6miE«««tt»*IBIIi:«#«:3iai-t- 

ffi.-tm.Mk. T&**iy7mkmm\zm%L#>t&&Axfm 

50 TSR^ir ^moiWIHfc f^7 -y^i!S«r«^-r€)fflrffitaffi 



7 

m<o m^m^m^^mm^ t ttirnm 2 r^^-v * -? 
m<n mm t m^m^mmm^mm t mmmm^mmtm 

[0 0 2 1 ] £/c s meTtt^-r ^^RotfflMBMJK^ 
^lTS^ty^g^tK ««SS««£Att<Z>!&2T 

«T^a^t»t^^^ h <t x h+tl>t2 

[0 0 2 2] «rfE*lTtt=¥-r2/^l«OBIla*t 

[0 0 2 3 ] ^0t^«e«Offi 1 Tffi* 5 ^ y^)R± 

[0 0 2 4 ] ±m?>mmjjmk it, W8bt»'>-^k 

< fi«9ETa^-/u KHR&SS 1 Tffi^ y?m<Of&WkWL 

[0025] Bfji2±^^-v 7 r m&m%Lt&m&j%:m<om 

km 1 ±£&*-r 5/^IK±JwiaBLTfe-5»2T<fP^-r ^ 
ZW&k-tZ. 

[0026] ^fc. wie* i ±®>**r yym<ommi&k 

[0 0 2 7 ] ±150JKig*ifc£ Lt, WffiMSClgfeta* 
Il^it5Ig^ :(DJ:i:!j7l>t7A^-y$:i 
^t^Ig^ mm!) 7 k LX 

yTTBWrJSBM-Sxai, fW§5 y 7 h 

[0 0 2 8 ] £?>|C, te«0JKig;fri&i: It, l»IETffl-> 



(5) 11-232616 

S 

l:y7ht7^-ySrJgdjt5IIt, MIE y :7 h 
XSir, JB2T«aJ^iry^ , BltWHE«E«l«l|Ri: h9y 

^i^^tsiii^igtsm t)i<iii2T 

hah7/<^-vSrBfe*-r5Xai:. ttt6CtS:»« 
[0 0 2 9 ] 

[0 0 3 0] El Hi, #389!S:fflWc 1 H16Jgte-e*>S 

A^ffi^&JtfcWliia-CfcS. T*->-^K«l, mi 
TS^ty^ia, JR2T»=¥iry^Bl3, «£4, fi£ 
mSfet^jmSl5, &£$itfBlg|6, ±SB¥-^y^l»7. ± 
^^-^Kl8tM$ixtV^o IlT^^t77 P i 

KIHW4 £ asi&ISj — T-*> t> . TSfl*>— /i' Kflg 1 Ofiift 
0^fflifc*ffifi¥ffiffi£;fifU «J«a5ffl«Arti;i;fe5 g 

[0 0 3 1 ] mi TSfl*^ y^W2O««SB««A(0lllt 
ffSrtK i2T^=^t y/!3(Z)giiM?l«Bt'0 
^i££|5JIflJ¥£ t 2 , T*->-^ KiBIl 0>««»fR«A-C 

(7?a^*ts$^h £-r-5£, h + ti>t 2 . d»o 

30 >^A) ^ t t 2 oBB«^«t^»*^H:'<T, ite^SEfit 
dSltUs «ffi4 iT§15^ty7'Il ^^Wi^M 

[0 0 3 2] K^ttlKEME 1 »co^T»i, ^^Sfia^m 
IK5^f+iffoffl;ffi4 <hIiT^^t77 p i2 

[0033] 111211, mi iz^: Ltzm^m^mmm^ 

[0 0 3 4] I^Q (a) ISTSiv'-^ KfiH 1 LtNiF 
7t hy y^77^i:ty7 ht7/^-yi o^r 

»/*-t-a, y ^ h^7/<^-> i o«±«j^e>Tra«cwi 

^^4:^< Lfe««4ffi 1 0 AO^ ?)7y^-^ y h S: L 
50 (0 0 3 5) |5]i (a) (DttfgT-y 7 ht7^-yi 



BI2 <tT95'>-^ KHSSl «:x-yfy^lT, (b) 

±&¥-*Eiffi t Z<D¥-mm±tzMf£Vtz.n 1 TSB^Y y-f 
B5 2 t#mZ1xZ> 0 *fcTffiv'-/u Kflg 1 tt*M£T-» 

[oo36j mm (b) 7 ht7/<^-yi o^fc 

(c) f^ia (c) 1 A&tm&ffil 0 A 

[0037] mm (c) coy 7 h^^-v 1 0 

ffi-tZ Z t \z «t 9 % !)7ht7/^-yioi^2T 

y^ b*7'<* — si 0Srfflt^TiDXJgj**f6^«)^x 
#1 TSP^rir 3^* 2 <D*gW 2 t»2T8B^t 7^)113 

<Dmmw3 thy y?m&mm-rz>mm4<DmMw4& 
*&m— btev, -sgoy7ht7/^-yio^n 

Skills t LtNiFe/Cu/NiFe/FeMn *J*IML, 

^ro±(c77^hy y^^^Kxy:? v*-7'<9 — > 1 
i zmj&l. mm (d) ir-r^o 

[0038] f»JEl (d) (DV 7 ht7/^-yi 1 £^ 
t LT^fty; y ^*T>«*«tt»*fll5 txy 
^v^LTEJia (e) ©J:5l^^-WbSnfc««IS 

H J fc5ttit^E^M6 £ LXffll^CoCrPt^ 

[0039] mm (e) ^y7ht7/^-yi i &m 
m-tzz tizzy s y 37 h^^^N-^-> i i _t<Dmm.m 
mm 6 te y7ht7/^-yi i y 37 $ti 

Z>o ±%b*?*r 7/117 t Lt A 1 2 0 3 &t>\hg|5 

v'—zP KflU 8 <t LXNiFe^M L* fWJ (f) 

[0 0 4 0] lfEMlT«t-y/i2M2T^ 
t 7^83 i LT A 1 2 0 3 tfflP^, (ftCA 1 N, S 
i 3 N 4f Si0 2 tfifflT#6, r^^lS/UH 

/B!2tLTAIN, ^Tft** ^7^13 £ ITA 1 

[0 0 4 1 ] ±S5» 1 T^^-r y /IR2 tT»y-^ K 
flgi co^^^^>/^>r y ^^S^ffi^feds, R 
I EgI^^t^,ctt)T*#6o -£<7}R I E^tgi: L 

So 

[0 0 4 2] JiiET»->-/u Kffill tmi TSU^ y-7 



(6) 1 1 - 2 3 2 6 1 6 

10 

852 Lfc^l^ y 7 h^/** — > 1 0 £j£/55u :n 

y ym 2 Lfc* fc«««ttJ»*)B 5 ^EiQiHIVBI 

MSSlT^f) y 37 h^-^yN*^-> l 0 SrJgfiJL ^^/^ 

[0 0 4 3 ] ±IBttft&ft3!i«fBl5 £ UTfflV^fc** 

[0 0 4 4 ] ±IS^E««J^6 £ LX7k>\m&mx&>Z> 
CoCrPtSrffl^Tl^di, ftiU-CoCrTa^CoPttgg 
ffiT£5 0 *fc, dfr&a£|p)M4HE£ LTCr^Tlfi 

KiLTffl^:Htt5, siftfltttm^not 

[0 0 4 5 ] _Liac0fliffi4 £ UTTa-W^ffiV^cjJS, (til 
*0 l:t>#it) L< teffim^tX Al, Al-Cu, Cu, Au, 
Cr, Ti-W, W, Ta, Nb§ ^ggffi T # 6 0 
[0 0 4 6 ] 0 Bll £>«itJ: 9 tiiS^Sfel^/h^ 

IT, ^^«*n^J^flg5 <tco^^®S^J^L, ^fcftffi 

[0 0 4 7] B4fl, ^SfetJ»»M!5^«f3f*¥^* 

«1BI6 tl^ftfeLTt^fc^, ^^^^fe^AcO^^Sfet 

^ t7/!2 2$r-^*fJiC^LT, Sli^t^I 
22i: LTA 1 2 0 3 *lK«Sgia*IBt5<0«BS|SlcBBEb 
T\ »l±ffl^^ ^/8t2 2 i«ftSfeta*lffi5^±^ 
l2a^>i/7'flg2 3HTAl203^Mt5o IB 

Ui^^ir y^m2 2^mmw2 2 1 at«cstt»jiw 5 

[0 0 4 8] cni:<t oT±«UC/-/U KR8 ^tKEMfll 
B^6 ^OMliSB l&t/»2 JiS|5=¥^s//IR2 2 t 2 3IC 

fc Q ili^^t>7 7 P i2 2^c;i2±a^t7^2 
40 3 £ LTA 1 2 0 3 £ffit^c7)^ ±8&->-;u KJB8 ffi\K 
fflfflm6 t<DmXM&tf&C\Z< < /^ofc 0 A 1 2 o 3 o 
telCA 1 N, Si 3 N 4 , Si0 2 t8fflT'#5 e 

ztib<Dffim&*fe&£ittci><nh&mx'Z 5o ^^c N 

Sl±a^ty7 F JB2 2^:LTA 1 2 0 3 , Sl2±gf5*-r 
^^R2 3tLTAlNi^5J: 1 -h^^-V 

^2 2 ^»2±ffl^-y y/|B2 3^M^fi5: t t 

[0 0 4 9 ] E)5liiKE^JfflJI^6 1 ±^5^-V ^ ^BS 

2 £v i>±m\ztomi&mz&m-rz>zt\zj:y s m^m 

50 «9E6t«a8BiMIB5t<oftjttia^i2:^9 % «a 



il 

[0050] me temmwm e t m 1 ±»*-r y 

mi ±»*ir jx^K2 2&oqK«JgK&*|R5l;i»2±. 
»^y^B2 3l:»ait, KEMSPIR6 i±8Rv'- 

khsi 8 * <Dffl<Dmm&m*mi)u LTt&mmfi&m it 

«*BfcfiB£*LT^*. ^»®fetamflg5^JbffilJ|cS 
l±Sl$=¥ir y^lW2 2 tS2±a^t^^i2 3 <b^SJ 
JgU m2±gB^-y 7/12 3 _Lfc|lC±«v/- Kflg8 

tt«4 tTa^/P KKl *0>IBraEB£*tfc*2Ttt 

[0 0 5 2] *feJR2Tffl^ir s/^BM3<OPb1(^W3. m 
«iS6i;»AI«5<Di|BW5. ^£$ij$]flf|6 60r«1I^W6 % m 
li4^r B mW4, ili^¥t^yfl|2 2(^f»2 2 

SfflOiil^^^ Ki— teSoffl^SUKft^s, K£ 

r. 

[oo53] esasgjiE&^ s/K5i fi % -^srac-*- 

i^^^4 2t, «*W«fc»&t#6fc«>Oift»B»4 3 
£ x #flcn-f/U4 2(C#^^^Acm»fI^-tr < t 9R«$ 
*tfc«3Kfc**"*- £fc«><B±tt««=i:r4 4&0*_tffl5>' 
^K«fflT»i«374 0^ IMS S*L 

*ffl^y K5 0 iri^b^T, Steffi-** KlOOt 

[0 0 5 4] :^T'fc, #£^Ofc«l£ja&Sffi^ 

[0 0 5 5] *Hffi«^«-&aj««^y KSrflS« 

«S$-fr5fcfc<B* tT^ K/U6 1 6 0 ic 

m^^SBSSit/^^-re^^cots^^^^ K6 2 £ , - 
ki o o^jftfisnaii&ff pr^f-^jc-^ 6 4 isA 

f?£f8^-£*&JS-t5[s]S8 6 5 t. Ztitm&m^y K6 
2$rMt6y- KiR6 6 £*r^-«5 0 



(7) «F$3¥ 1 1 - 2 3 2 6 1 6 

12 

[0 0 5 6] % h 7 y ^fi^o«¥t y ^8IC*J^T t 

[0 0 5 7] Z0)± 0\Z«r&<DmmWiZ±tltf^ &<D#) 

1) #3891 "Cli, Ta$^-^KBI10^ta«»^»lT» 

B^fttf««4«r«fifcU J(limt^B2l«8 
70 ffiffl«AK6BBSit, ttlW^S2TS^ty7*l3 
Rt^««4 t*i«««^««cBlwgaES*LTl>5o mi 

&«&RI--lw-*-6;r £U:J:»3. «1fc&««AT-*><5??£ h 
7 * *«i<0!B 1 T^^t^/I2 £ ^:ft,JEJW<DSi#T:*> 

I2<^)f t b «K«^««B^*2TSP=¥+ 7^813 
^St 2 ^4U, t ^ t 2 ^>B8ffi«fc . ii4 <t TS&¥ 

^ w?mi k<nm<Dt&ukm»\ (tvu*a) a* 1 1 < 1 2 

C0g|^lc^^^icjt-<T, *6»iE« 1 a*i8U m^4 

[0 0 5 8] 2) Ba4J:ixrtr, »lT»^t^ 

»2 0KStSJ3t«!l*f»5ffiiJ^i|SW2 iri2T^^t 7^ 
*0 Bi3<OfWIWW3 «EWi6^P B 1IW6 £®J&4 (DPfl 

< 4S 0 

[0 0 5 9] 3) T»->— KM 1 1±'>*< ^tiBlKtt 
4f«EIH«Plt6. S2T»^t^i3^Ml^ 

[0 0 6 0] 3EKffi»3) &&2<D (a) - (c) (C X 

y&mcmA-rZo bh^, 020 (a) -mTffls->-/u 

KKl ^fflBLfcfB 1 Tms^-r ^^2±<7)4 1 *«^y 7 
^7/'^-yi 0 £gfig l. y7ht7/^-yio 

50 T>^-^7 y h«r IT^5„ 
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[0 0 6 1 J C^tt«8-eTffl5->-/wKIBIlRt/»lTax 

^^HS2Sr«IfflL-C, (b) (r-T5 0 1*10 

(b) ttT»->-A' KBtl ^*M*rffl9T«ffc»l A 
^<y#-i?l:j:9Al 203, Ta-W£ 
SHAI^aiBLT, 0 (c) (OJ:9l:i2T^^ty^ 

9. A 1 2 0 3 , Ta-W^!l7ht7/^-yiO^ 

[0 0 6 2] 4) *lTtt¥* *:7R2<DR«j4 

irl2 T^^r-y -y :/R 3 r £ #1*18 "C 

S»*R 5 l£ ± £ fc a. - /um £ TSfl is — /u K 1 * iS ^ 
-£#*TS6£ftSo i2T^t^l3C«l 

[0 0 6 3] 5) «t<KSB««A^» 1 T«5^^ 3/ 

[0 0 6 4 ] 6) «(ig*JSfei: LT, TS'>-^KBl«: 
KlT»^ f t!x7 p IB2«:aBtSia, * L < 
*4Tffl^-/u KR 1 £SS 1 T«B¥^ ^^BI2 (DrtBSS* 

7/^-y^Mt6Hh y 7 ht7/^-yt-7 

R2 $rx 7 fy^f^ig N ^ L < ttffiSSieftfHftlR £ 
T»v/-^ KBt 1 1 T^^r-r 7^2^x5,^^ 

7-t%-XMt. $2T^ty7 P l3Mh7^fi^ 

KHHPR6 ^It^It^ y7ht7/^-y« 

[0 0 6 5] 7) JEtC, 0 4O*2±SIS^-*' 3/^Bt2 3 

i2 2 2 ±S5^t ^ 7 P BS 2 3 ^EiS ±»->- 

[0 0 6 6] 8) !B 1 JbSl5¥-r ^/Ii2 2fc>R*ft 



(S) WmW- 1 1 - 2 3 2 6 1 6 

14 

f&tm 2±g&=¥-f s^B!2 3*>Rfij««:2e;L<5C. 
tt-e*>9. «* tf » 2 t y 2 3 l:» 1 ±8¥ 

ty^R2 2 J: 9 tS»eWtt<oa^S6»BtS:ffl^tttf, 
^«Jti&*R5 lz£CtiiZszL— /\^mi:±Uis-/u K8 

22lc»2±ft^ty^K23i:n, flS/E<OH^j»t& 

70 [0 0 6 7 ] 9) It, flat«ffifita*R5S: 

:©li:y7 h 7 1 0 

^t^lSi, !> 7 V — isi OZ-rxf t LT 

!K«ffiSt3»*R5*3is/^^^i-5XSi:, y^h^^ 
1 oasfc*:Kffi-C\ />*< <h fcgl 1 Jiffi^* y 
/I2 2^1f61g^ !)7ht7/^-yiO^ 

[0 0 6 8] 10) ftflOMit^&i: LT, T»'>~/i- K 
20 Rl fBiT»=¥^ry7 f R2Srj«R-r-6xa 

y7ht7^-yftjg«t5iai, ji7ht7/^ 

-VI O^v^^^tti^MlS, Tffi*>-/u 
KRiatfJBl TS5=¥^ s/^R 2^x^fy^f6ig 
S2m^>7 p i3 &ttEM#pR6 £ h? 

4 t« 1 ±S^t 2 «it§I^t, y^h 

*7/^-y«r|»4tSiat, ^ft^rtlUot 
30 t>K36^f^»pTtB-C«>5. 
[0 0 6 9 ] 

[B2] 0 1 OlK«Sfeta*S!a«^^ K^Mt6l 
[0 3] *58Mco»2<0|ijfifi»«B*^-rfflt«lSRa*ffl 
[0 4] *^(Ol3(0|ltt^l^,TtlMSl7xMi! 

[0 5] *&*A<D%i4<Dni&Bm*^mu&m®&m 

[0 6] *%«^iR5^IStt^infr^i-«B»fitt»i*S! 

[0 7] **M^SB6 W||»Jgj®Sr^:i-ffi««gtS!i*3! 
5^? Ba^j/ KWfllrilS:^tM»riBffc5. 
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18, 10, H-!i7ht7/^-y, 2 2— JRl±flS 

-/uKIfflT«^7, 4 1 -gBft*-* s/^W, 4 2 
...ajflea-f 4 3-«aBI, 4 4-±«B«*=ir, 5 
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K (ISft^s/ K) . 6 0-"tt«Gftttft\ 6 
1 t°>^ K/K 6 3 1^^^^>3 >\ 64-7^f 

6 5 -ft -^SQfJSlHlK. 6 6- y-K», 10 
0-«41^yF, A-fij«ffiffl«, B-tf8flS*« 
igcs t l -fg i TSfl^-r y^K^JWe. t2-S2Tffl 
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HI 5 
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W2 








^ W6 






W3 






W4 
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(H 6 
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W22 
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W2 

















- W3 

- W4 




[^tttt jE*] 

[HUB] 0^12^240 



h + t 1> t 2 rfno t 1^ t 2 

^tU W8E» 1 TfifB^^r ^^IKOf»jtefiKi:WfB*2T 



(12) 



%fffl¥- 11-232616 



Kt5Ifit, t> L< ttldBT*^-^ KRifB l T£1S 
=¥ir sx^lR^fiKBIS^WiSSB 1 Tg&^-v y ^RJbKiftiS 

K^fflfiETffl^-^ KRRtMSlTtt** s^R*^* 

R-r<5xa£, i<risy7ht7A^-y^^t5i^ 

^^ty^|#5±S^t77 P i^ Ttt^-^K 
1 ±»^ir y^Wfc«««tta*IK^WOEW 1 ± 

ssawwgaiBLfcss i isp* 2 * *:/Rfc«*«tt»*Rfc 

ffi 1 _L pfi^r y ^i±i:EBLfc»2J:tt^r sx 7m b 
«r*TU 1 iy7m<Dm&J$Lbffi&m2± 

Sfl^-r *:/RoRi|&j«ri5ft/*oT^5 r t ZftWik-fZ 

fc**tt«*fcsmi-a«*«tt»*Rfc, /</u^ /N r> 

^^/^Xfc»jhi-6WgB«««tta*RJ-«#*3IJD 

t-5«K{M»R4, wiEfli««sta*R^m-§-«mieat 
&tfc-t-m^<t> Ttt^^s/7 p Rfcra*iifltt«wtt&»&^ 

Htra«lc«S[«et«b*RS:K«Mic->-/u K-fa±» 



«9SB««»gta*RS:*Ri--5XSi:. I^±l:y7h 
b Lr«HB«««tt»*Rfta:y^^^-f-S 

is^ fifrfey 7 h^^^^-^^fo^^is-c. 

t7/^-y4^t6iSi, :^ll;S2J:9^f 
2x^R**j«i-*xafc, ^rtt5: t»»fct58 

[si^^S9 ] K««tt:»*R4r««Wlii/-/u Ki"S 

*:tl«W»#^KSli-s«*«R8!i«Ri:, ^/i^vn* 
^^/^XSr»jhr5«riB«*«tt:»*RlcK||LSrg|Jo 

t$iEa»i^ MgBBt«;ffist3a*R^«-§-sitti** 

T»^iry^Ri:ra*^**ttjft«»tK 
±W=¥r s^Rt. TS'^K 
RiM««Ji*«[«Sta*R«r«*W^->-/u K-rS-bSB 
•>-^KRi:«:*-t-««*«tt;9!P*a!^y K^fifit^ife 

R-rsxsfc, Mre««i«»[»jRR«rjttRr«xa&, 
:ne»oll:]j7ht7/^-^M«ig^ Rff 
fey ^ ht7^^-y^v^^t LT?»fafl&^lgffi3* 
R. lUETtt^-^ KR&tTFffl^^ ^^R^r^y^v 
^t^lih »2T«*-r y>^RtWIB*KfMWRt 
^ y^W^a^f^gfliJp^ricR-f^xa j:, jffl ga D 
-7 h 7 Xg£, *m-tZ>Z.b*$f 

awei, K«ttttsbjiiR5&tfKisaf«pn6o-^ 

«I-Ng»:a® Ufe±SR^-r y^«7Xt;±«i/-/u KR 
8 £ J: IP A 9 . ^Sfca^R 5 &WttKffiHipR 6 coftfe 

S^t7^l2^ SlT^^^7^i2CSlLti 
1 TS=^t y/R2 J: 9&*^3Et/e«««gta*R5 
b, IlTS^tyyi2^iMt^wlEIWi6 
Rtfl8««ias**R5 fcT«B->— KR l <offl\zmikffi 

fiR9*S^y KT-fco-c, Si TSU^-** :7"R2<0*g 

W2 t«««Ka*R5^««a5««Atc^ti£r5fflw 

R 6 to BUB w 6 £ffiSEflaflg4<oBli«8W4 ir-T5 



